The broad family of LEA proteins are intrinsically disordered proteins with several potential roles in stress tolerance, one of which is to limit aggregation of cellular proteins. This activity, which we have termed molecular shield function, can be demonstrated both in cells and in vitro. For example, when LEA proteins are co-expressed in mammalian cells with self-aggregating polyglutamine proteins, they reduce aggregation in a time-dependent fashion, showing more protection at early time points. A similar effect can also be observed in vitro, where recombinant LEA proteins are able to slow the rate of polyglutamine aggregation, but not abolish it altogether. Certain types of stress-induced protein aggregation, e.g. upon desiccation or freezing, can also be reduced by LEA proteins, but they are less able to reduce heat-induced aggregation. In contrast, a classical molecular chaperone is effective under heat stress, but not under water stress, with a target protein like citrate synthase. We suggest that LEA proteins act as kinetic stabilisers of aggregating proteins by reducing intermolecular protein cohesion rates. This novel function in protein homeostasis, that of molecular shield, is distinct from the classical view of molecular chaperone activities, where the emphasis is on sequestration, refolding or disaggregation of misfolded protein clients.
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